Spectropolarimetric observations of the pre-main sequence early-G star HD 141943 were obtained at three observing epochs (2007, 2009 and 2010). The observations were obtained using the 3.9-m Anglo-Australian telescope with the UCLES echelle spectrograph and the SEMPOL spectropolarimeter visitor instrument. The brightness and surface magnetic field topologies (given in Paper I) were used to determine the star's surface differential rotation and reconstruct the coronal magnetic field of the star.
INTRODUCTION
One of the key drivers of the solar dynamo is differential rotation. In the Sun strong shears occur in the interface layer
Stephen.Marsden@jcu.edu.au (SCM); mmj@st-and.ac.uk (MMJ); jramirez@astroscu.unam.mx (JCRV); evelyne.alecian@obs.ujf-grenoble.fr (EA); brownca@usq.edu.au (CJB); carterb@usq.edu.au (BDC); donati@obs-mip.fr (J-FD); n.j.dunstone@googlemail.com (ND); rhodes.hart@usq.edu.au (RH); Meir.Semel@obspm.fr (MS); waite@usq.edu.au (IAW) between the differentially rotating outer convective zone and the inner radiative zone, which rotates as a solid body. It is these shears that help convert the large-scale solar poloidal field into a strong toroidal component. However, for young, rapidly-rotating, solar-type stars a fundamentally different dynamo may be in operation.
Spectropolarimetric observations of young solar-type stars (i.e. Donati that their reconstructed magnetic topologies have large regions of near-surface azimuthal field. These are interpreted as the toroidal component of the large-scale dynamo field in the stars. The presence of these regions near the stellar surface has led to the belief that the dynamo operating in such stars is in fact distributed throughout the stellar convective zone, rather than being restricted to the interface layer as in the solar case.
Differential rotation is still thought to play a role in the generation of magnetic fields in these stars, however how the dynamos in these stars operates is not well understood. Most theoretical models are based on our knowledge of the solar dynamo. The models of Kitchatinov & Rüdiger (1999) predict that the level of differential rotation on an early-G star should be greater than that on a mid-K star and that the level of surface differential rotation should decrease for stars with shorter rotational periods. While the models of Küker & Rüdiger (2005) also show that the level of differential rotation on a star should be dependent upon its effective temperature (with hotter stars having higher levels of differential rotation) but only weakly dependent on its rotation rate. These are predictions that we can now observationally test.
There are several techniques we can use to observationally measure the level of differential rotation on a star. Direct starspot tracking from multiple Doppler images of the surface features (i.e. Collier Cameron, Donati & Semel 2002) , cross-correlating two independent Doppler images (i.e. Donati & Collier Cameron 1997) , incorporating a differential rotation law into the Doppler imaging process (i.e. Donati et al. 2000; Petit, Donati & Collier Cameron 2002) , or by Fourier analysis of stellar line profiles (i.e. Reiners & Schmitt 2002 .
Combining differential rotation measurements of a number of young solar-type stars, found using the Doppler imaging method, Barnes et al. (2005) found that the level of differential rotation increases with stellar temperature with early-G stars having higher levels of differential rotation than lower-mass stars, in agreement with the findings of Kitchatinov & Rüdiger (1999) and Küker & Rüdiger (2005) . The results also showed only a weak (if any) correlation with stellar rotation rate, again in agreement with the findings of Küker & Rüdiger (2005) . However, more recent measurements of the young early-G star HD 171488 (Marsden et al. 2006; Jeffers & Donati 2008; Jeffers et al. 2010) have shown this star to have an even higher level of differential rotation than that indicated by Barnes et al. (2005) with differential rotation measurements up to 10 times the current solar value. This supports the findings of Reiners (2006) which show high levels of differential rotation on a number of F stars.
Work by Donati, Collier Cameron & Petit (2003b) has shown that for some early-K stars the level of differential rotation measured from surface brightness features is consistently lower than that measured from the magnetic features (using the same dataset). This has led them to surmise that this is a result of the magnetic and brightness features being anchored at different depths within the stellar convective zone and that the convective zone has a radially varying differential rotation structure, unlike the Sun. The work also showed that these early-K stars evidence temporal variation in their levels of differential rotation that the authors attribute to a feed-back mechanism in the stellar dynamo periodically converting magnetic energy into kinetic energy and vice-versa. As mentioned there is currently only one early-G star for which there are differential rotation measures from both brightness and magnetic features obtained at multiple epochs, HD 171488 (Marsden et al. 2006; Jeffers & Donati 2008; Jeffers et al. 2010) . This work has shown very little difference in the level of differential rotation measured from the magnetic and brightness features, although the measurement errors are larger than that found on the early-K stars (Donati et al. 2003b) . Additionally, there appears to be little evidence of temporal evolution in the level of differential rotation on HD 171488. This has been speculated to be caused by the thinner convective zone of HD 171488 compared to that of the early-K stars previously studied.
In order to expand the number of young early-G stars studied with spectropolarimetry this paper along with the first paper in the series Marsden et al. (2010, Paper I) and Waite et al. (2010) , presents differential rotation measurements, and magnetic maps, of two young early-G pre-main sequence (PMS) stars. Paper I deals with the reconstruction of the brightness and magnetic topologies of the star HD 141943. This paper (Paper II) presents the coronal magnetic field reconstructions, Hα activity and differential rotation measurements of HD 141943. The third paper in the series (Waite et al. 2010 ) deals with observations of HD 106506.
As detailed in Paper I, HD 141943 is a young, active and rapidly-rotating PMS star. The stellar parameters have been determined in Paper I through the Doppler imaging process and are reproduced here in Table 1 .
The reconstructed brightness images show that it has a weak polar spot and a significant amount of low-latitude spot features at all epochs. The magnetic reconstructions show that its has a predominately non-axisymmetric radial field while its azimuthal field is predominately axisymmetric with ring of azimuthal field seen at the pole, similar to that of other active stars.
OBSERVATIONS AND DATA REDUCTION
HD141943 was observed at 3 epochs on the 3.9-m AngloAustralian telescope (AAT), in March/April 2007, April 2009 and March/April 2010. A fourth observation set was taken in May 2006 (see Paper I) but due to the limited nature of this set and the fact that it was only spectroscopic observations we have not included it in our analysis here (Note: a differential rotation measure was attempted on this dataset but it was too limited to provide a result).The three datasets used were spectropolarimetric observations in left-and right-hand circularly polarised light taken using the University College London Echelle Spectrograph (UCLES) and the SEMPOL spectropolarimeter (Semel, Donati & Rees 1993; Donati et al. 2003a ) visitor instrument.
The data were reduced using the ESpRIT (Echelle Spectra Reduction: an Interactive Tool) optimal extraction routines of . We then used the technique of Least-Squares Deconvolution (LSD, to sum the over 2600 photospheric spectral lines in each echelle spectrum in order to create a single high signal-tonoise (S/N) profile for each observation. Further details of the observations, including an observing log, and the reduction process are given in Paper I.
RESULTS
Brightness and magnetic maps of HD 141943 were created at the three epochs through the inversion of the observed Stokes I (brightness) and Stokes V (magnetic) LSD profiles. These images and the method used to create them are given in Paper I. As an extension to these results we have measured the differential rotation on the surface of HD 141943 using these maps. We have also extrapolated the radial magnetic field map to reconstruct the coronal magnetic field of the star and we have looked at the Hα emission from the star to look for prominence activity.
Surface differential rotation
If a star is observed for a number of rotations, then the surface features will evolve under the influence of the star's surface differential rotation. The surface differential rotation on a star can be determined from both its spot/brightness features as well as from its magnetic features.
In order to measure the differential rotation on a star a simplified solar-like differential rotation law is incorporated into the imaging process:
where Ω(θ) is the rotation rate at latitude θ, Ωeq is the equatorial rotation rate and dΩ is the rotational shear between the equator and the poles (the differential rotation). The surface differential rotation is then determined by treating both Ωeq and dΩ as free parameters and determining the best fit to the data using the χ 2 -minimisation method. This method is further described in Donati et al. (2000 Donati et al. ( , 2003b and Petit et al. (2002) .
To determine the surface differential rotation usually requires that a significant part of the stellar surface is observed on at least two occasions preferably several days apart (see Petit et al. 2002) . As the rotational period of HD 141943 is close to 2.2 days (see Table 1 ) this means that in order to determine the level of surface differential rotation the observations need to cover a time base of around a week or more. We attempted to determine the level of surface differential rotation on HD 141943 from the brightness and magnetic features in each dataset. Unfortunately, the differential rotation could only be measured from the March/April 2007 magnetic data and the March/April 2010 magnetic and brightness data. The other datasets did not produce a minimum in the χ 2 -landscape (see below) so the level of differential rotation could not be determined.
For the March/April 2007 magnetic data (Stokes V) the imaging code was forced to converge to a fixed magnetic field value of 91.3 G (with the level of magnetic field determined through an iterative process) for various values of Ωeq and dΩ. This produced the reduced χ 2 -landscape shown in the upper image of Fig. 1 . Fitting a paraboloid to this data gave Ωeq = 2.882 ± 0.009 rad d −1 and dΩ = 0.347 ± 0.035 rad d −1 , with the errors being 1σ errors. For the March/April 2010 magnetic data (Stokes V) the imaging code was forced to converge to a fixed magnetic field value of 70.9 G and produced the reduced χ 2 -landscape shown in the middle image of Fig. 1 . Fitting a paraboloid to the central region of the data gave Ωeq = 2.886 ± 0.009 rad d −1 and dΩ = 0.439 ± 0.025 rad d −1 . The level of differential rotation (dΩ) in 2010 for the magnetic features is higher that that found in 2007, with the difference corresponding to a ∼2σ change. This is a marginal change so we feel that it is only tentative evidence of temporal evolution in the differential rotation of HD 141943.
For the March/April 2010 brightness data (Stokes I) the imaging code was forced to converge to a spot filling factor of 0.029 (2.9 per cent) and produced the reduced χ 2 -landscape shown in the bottom image of Fig. 1 . Fitting a paraboloid gave: Ωeq = 2.856 ± 0.002 rad d −1 and dΩ = 0.232 ± 0.007 rad d −1 . For 2010 the level of differential rotation from the brightness features is significantly different to that found from the magnetic features, corresponding to a ∼8σ change. This is a definite detection of different differential rotation rates for the brightness and magnetic features on HD 141943. Fig. 2 shows a plot of the 1σ error ellipses for all three differential rotation measurements on the same graph.
These measures (and errors) of differential rotation assume that the stellar parameters used in the imaging code are correct and as shown by Table 1 they themselves have some uncertainty. The main parameters that will affect the measure of differential rotation are; the v sini, inclination angle and rotational period. Taking these errors into account gave the surface differential rotation measures shown in Table 2 and also as the overplotted ellipses in Fig. 1 . It should be noted that the magnetic data for April 2009 gave an extremely shallow paraboloid around Ωeq = 2.84 ± 0.02 rad d −1 and dΩ = 0.0 ± 0.1 rad d −1 . However, the limited number of overlapping profiles and the poor quality of the observations early in the observing run (see Paper I) means that we believe this measurement of surface differential rotation to be highly suspect.
Coronal field extrapolation
The coronal magnetic fields are extrapolated from the surface magnetograms using the "Potential Field Source Surface" method (Altschuler & Newkirk, Jr. 1969; van Ballegooijen et al. 1998) . Since the method has been described in Jardine, Collier Cameron & Donati (2002a) we provide only an outline here. Briefly, the condition that the field is potential requires that ( ∇ × B = 0) and so we can write the magnetic field B in terms of a scalar flux function Ψ such that B = − ∇Ψ. The condition that the field is divergence-free then reduces to Laplace's equation ∇ 2 Ψ = 0 with a solution in spherical co-ordinates (r, θ, φ)
where the associated Legendre functions are denoted by P lm . The coefficients a lm and b lm are determined by imposing the radial field at the surface from the Zeeman-Doppler maps and by assuming that at some height Rs above the surface (known as the source surface) the pressure of the hot coronal gas overcomes the ability of the magnetic field to confine it. Thus, at the source surface the field lines are opened up to become purely radial, and hence B θ (Rs) = B φ (Rs) = 0. We determine the plasma pressure at every point by calculating the path of the field line through that point and solving for isothermal, hydrostatic equilibrium along that path. In this case, the gas pressure is p = p0e m k B T gsds where m is the mean particle mass, kB is Bolzmann's constant, T is the temperature and p = p0 is the gas pressure at the base of the field line. We note that the integral in this expression is performed along the path of the field line and that gs = (g.B)/|B| is the component of gravity along the field. We note that the plasma pressure is set to zero at any point where the field line through that point experiences a plasma pressure greater than the magnetic pressure somewhere along its length. In this case, we assume that this field line should have been forced open by the pressure of the plasma. The gas pressure at the footpoint of the field line p0 is a free parameter of this model. Following Jardine et al. (2002a,b) we choose to scale p0 to the magnetic pressure at the base of the field line, such that p0 = KB 2 0 where K is a constant that is the same on every field line. By scaling K up or down we can scale the overall level of the coronal gas pressure and hence the density and emission measure. Our model therefore has two parameters: the radius at which the field lines are opened up (the source surface) and the constant K which determines the gas pressure p0 at the base of each field line. These two parameters determine the magnetic field structure and X-ray emission measure of the closed-field regions of the stellar corona. These are given in Fig. 3 for the three epochs.
Hα variation
The Hα line in active solar-type stars is often used as an activity indicator with the line being "filled-in" in more active stars (i.e. Soderblom et al. 1993 ). In addition, prominence activity in the stellar chromosphere can also be mapped on such stars that show emission in the Hα line As can be seen the Hα profile of HD 141943 in 2007 is variable in its activity level with regions of higher activity located between phases ∼0.1 to ∼0.6 while the other phases have lower activity than average. There would appear to be some evolution in the velocity of these active/non-active regions with most of the motion restricted to within the rotational velocity of the star, although there is some enhancement/reduction of the Hα emission outside these velocities. Given the inclination angle of HD 141943, prominences located at the co-rotation radius of the star are likely to be seen as absorption features quickly crossing the v sini range of the star. The absorption features seen in Fig. 5 around phase ∼0.85 appear to travel across the stellar profile, but not rapidly. A sine wave fitted to the peak/troughs of the Hα emission shows the amplitude of the sine wave to be restricted to within the v sini of HD 141943. Thus we believe that this region is located fairly close to the surface of the star and appears to be an inactive (in Hα) low-to-mid latitude feature on, or near, the stellar surface. Comparing this to the X-ray emission image (top-right image in Fig. 3 ) we see that for phases around 0.0 there is little X-ray emission from the star.
For 2010 there appears to be little or no variation in the Hα emission of HD 141943. The level of Hα emission at all phases in 2010 is similar to the highest level of emission in 2007. Thus it would appear that the Hα feature seen in 2007 is not present on the star in 2010.
DISCUSSION
As mentioned in Paper I, HD 141943 is only the second (or third including the results for HD 106506 by Waite et al. 2010 ) young early-G star for which the large-scale magnetic topology has been determined, the other being HD 171488 (Marsden et al. 2006; Jeffers & Donati 2008; Jeffers et al. 2010) . In total there have been five young early-G stars for which differential rotation measures have been determined. The five stars are HD 141943, HD 171488, HD 106506, R58 (Marsden et al. 2005a,b) and LQ Lup (Donati et al. 2000) . The stellar parameters for all five stars have been given in Paper I. However, for ease of comparison we have given these in Table 3 and included the differential rotation results of the five stars.
Surface differential rotation
The differential rotation rate found for HD 14143 is one of the largest yet found using the Doppler imaging method and is similar to that of the other young early-G star HD 171488 (Marsden et Table 3 . Comparison of the stellar parameters of the five young early-G stars that have had their surface differential rotation measured using Doppler imaging. Except where noted, the data for HD 141943 come from this work and Paper I, that for HD 106506 is from Waite et al. (2010) and that for HD 171488 from Strassmeier et al. (2003) , Marsden et al. (2006) , Jeffers & Donati (2008) and Jeffers et al. (2010) . The data for R58 come from Marsden et al. (2005a,b) and the data for LQ Lup from Donati et al. (2000) . The values for the depth of the convective zone are from Siess et al. (2000) . For those stars with multiple measurements of differential rotation a value has been used with error bars large enough to encompass the entire range of the observations. 2010). It is also similar in level to that of the more mature planet-hosting late-F star Tau Boo Fares et al. 2009 ) and is in agreement with the findings of high levels of differential rotation on inactive F stars by Reiners (2006) using the line-profile method to measure differential rotation. However, the level of differential rotation for HD 141943 and HD 171488 are significantly above that of the other young early-G stars studied using the Doppler imaging method (see Table 3 ). There appears to be little differences between the stars to explain the differences in . Differential rotation (dΩ) versus convective zone depth (as a function of stellar radius) for young solar-type stars from Barnes et al. (2005) and the new stars in Table 3 . The convective zone depth has been determined from Siess et al. (2000) with an assumed error of ±0.05 R⋆. Dots show differential rotation measurements using brightness features and stars show differential rotation measures from magnetic features. For stars with multiple measurements a value has been used with error bars large enough to encompass the entire range of the observations. differential rotation with the possible exception of their convective zone depth. Barnes et al. (2005) have shown that generally differential rotation increases with stellar effective temperature, however, their dataset does not have any stars with a differential rotation greater than dΩ ∼ 0.2 rad d −1 . As an extension of the work of Barnes et al. (2005) we have plotted the differential rotation measured using the (Zeeman) Doppler imaging technique for these stars plus the additional stars listed in Table 3 (HD141943, HD 106506 and HD 171488). Fig. 6 plots this differential rotation against stellar convective zone depth (determined from Siess, Dufour & Forestini 2000) .
As can be seen in Fig. 6 the level of differential rotation does appear to increase slightly with decreasing convection zones depth (with some scatter) until the convective zone depth reaches ∼0.2 R⋆ (early-G stars) and then a dramatic increase in the level of surface differential rotation occurs. Why this should be is still not understood, but it appears that a change occurs in the rotation of the convective zone at this depth. As suggested by Jeffers & Donati (2008) , for stars with thinner convective zones, such as HD 141943, we may be seeing closer to the base of the convective zone and this could explain the higher levels of differential rotation seen on these stars.
Results from Donati et al. (2003b) have shown that for early-K stars the differential rotation measured from magnetic features is higher than that measured from brightness features. They attribute this to the brightness and magnetic features being anchored at different depths in the stellar convective zone and the convective zone having a radially varying differential rotation (unlike the Sun). Jeffers & Donati (2008) and Jeffers et al. (2010) found that there is virtually no change (within errors) in the differential rotation measured from brightness and magnetic features for the early-G star HD 171488 although the errors in the differential rotation measurements are, for the most part, much larger than the errors for the early-K stars. Although their Stokes V differential rotation measurements are for the most part higher than those measured from Stokes I. HD 106506 (Waite et al. 2010 ) also shows only a small increase in the differential rotation from magnetic features over that from brightness features, but again the difference is within the errors of the measurements.
In contrast to this our 2010 results for HD 141943 show a large difference between the differential rotation measured from the brightness features compared to that measured from the magnetic features, with the magnetic differential rotation being significantly higher than that from the brightness features. One possible reason for this difference could be the different latitude distributions of the brightness and magnetic features on HD 141943. In 2010 the spot features of HD 141943 are concentrated in a minor polar spot and some lower latitude features, while the magnetic features are more evenly distributed over the entire hemisphere (see Fig. 5 in Paper I). Such a difference in distribution may possibly lead to biases in the determination of the differential rotation, as the differential rotation is determined over a smaller (or larger) latitude range. Both HD 106506 and HD 171488 have larger polar spots and less low-latitude spot features than HD 141943. Thus, the two stars with more dominant polar spots would be expected to more affected by any bias in the latitude distribution between brightness and magnetic features, but neither star shows any significant disparity in differential rotation. The reason why HD 141943 alone shows a disparity in the differential rotation measurements between brightness and magnetic features remains unknown. A larger sample size is required to determine if HD 141943 is just a unique case.
Unlike the results from early-K stars (Donati et al. 2003b; Jeffers et al. 2007 ) the early-G star HD 171488 shows no evidence of temporal evolution in its level of differential rotation (Marsden et al. 2006; Jeffers & Donati 2008; Jeffers et al. 2010) although again the errors are larger than the level of variation seen on early-K stars. Our magnetic results from 2007 and 2010 for HD 141943 show a slight difference (see Section 3.1) but with only a ∼2σ change this is only rather tentative evidence for temporal evolution in the star's differential rotation. The temporal variability seen on early-K stars is seen as evidence of a dynamo that periodically converts magnetic energy into kinetic energy, and vise-versa, in the stellar convective zone. If such a mechanism is occurring in early-G stars (with thinner convective zones) it does not appear to have a large impact on the level of their differential rotation, although the errors in our differential rotation measures are too great to rule out a level of variability similar to that seen on early-K stars.
Due to the rapid winding of magnetic field lines most likely to occur on stars with high levels of differential rotation, it is possible that such stars could have significantly shorter magnetic cycles than the 22-year solar magnetic cycle. Indeed the late-F star Tau Boo does in fact appear to have a very short magnetic cycle (of ∼2 years, Fares et al. 2009 ), but this star is also the host to a "Hot Jupiter" (Butler et al. 1997 ) which may also be affecting its magnetic cycle length. Both the early-G stars HD 141943 and HD 171488 have similar levels of differential rotation to that of Tau Boo and do not show any evidence of a magnetic po-larity reversal over ∼3 years of observations (Jeffers et al. 2010; Marsden et al. 2010) . So the role of differential rotation in the magnetic cycles (or if they even have cycles) of these young stars is still unknown. Fig. 3 shows the structure of the coronal magnetic field and also of the X-ray emission for the 2007, 2009 and 2010 magnetic maps (see Paper I). Open field lines that would be X-ray dark and carrying the stellar wind, are shown blue, while the X-ray bright closed field lines are shown white. On the largest scales, the dipole component of the field dominates and the field structure for the three years is similar. The main change on the large scale is in the tilt of the dipole component of the field. Between 2007 and 2009, the dipole axis shifted from a latitude of 68 degrees to down to 52 degrees and then back to 72 in 2010. On smaller scales, the field structure is very different between the three years and this is reflected in the X-ray images. As noted in Paper I the poor quality of the 2009 dataset may play some role in these results. Fig. 7 shows the magnitude and rotational modulation of the emission measure, and also the emission-measure weighted density:
Coronal magnetic field
These are calculated for a range of values of the base pressure, since without simultaneous X-ray observations we are unable to determine the value of base pressure. We also show in the left column results for a model with a small corona (extending to 2.5 R⋆) and in the right column results for a model with a larger corona (extending to 4.8 R⋆). It is immediately apparent that the small changes introduced by uncertainty in the size of the corona are small compared to the changes between years. We expect the corona to be populated with loops at a range of temperatures, but in the absence of any data that might determine the nature of the differential emission measure, we take the simplest approach. We therefore show results for a corona at a uniform temperature of 2×10 6 K and for comparison, one at a uniform temperature of 2×10 7 K. As might be expected, at the lower temperatures, the densities and emission measures reach higher values. The range of values is however similar for all years and is typical for active stars. The largest difference between the three years is in the arrangement of the smaller scale loops and this results in a significant increase in the X-ray rotational modulation in 2009.
CONCLUSIONS
We have extrapolated the coronal magnetic field of HD 141943 from surface magnetograms acquired at 3 epochs. These show that the large-scale field structure of the corona is dominated by a dipole component with the axis of the dipole shifting between the 3 epochs. The small scale structure shows an increase in the modelled rotational X-ray modulation in 2009, compared to the other epochs (2007 & 2010) .
The surface differential rotation of HD 141943 has been measured at 2 epochs (2007 & 2010) from both the surface brightness features (2010) and the surface magnetic features (2007 & 2010) . The differential rotation measured from the magnetic features is one of the highest values of differential rotation measured on a young solar-type star and is similar in level to the other young early-G star HD 171488, but higher than the more swollen star HD 106506. We thus conclude that the depth of the stellar convective zone plays a strong role in the level of surface differential rotation seen on solar-type stars, with a large increase in differential rotation seen for star's with convective zone depths shallower than ∼0.2 R⋆.
The 2010 dataset for HD 141943 shows a large increase in the level of differential rotation measured from magnetic features to that measured from brightness features. This is similar to that seen on early-K stars but with a much greater difference and is in contrast to the results from other early-G stars which show little or no difference between the differential rotation measured from brightness and magnetic features. Our results only find tentative evidence for temporal evolution in the differential rotation of HD 141943. These results when combined with those from the early-G star HD 171488 (which shows no evidence of temporal evolution in differential rotation) imply that early-G stars do not undergo large-scale evolution in their differential rotation. However, the errors in our measurements are too large to rule out small scale evolution in differential rotation similar to that seen on early-K stars.
HD 141943 and stars of similar spectral type warrant further observations to determine what effect a shallow convective zone has on the differential rotation levels of such stars and indeed if they do show temporal evolution of their differential rotation as seen on early-K stars. 
